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ABSTRACT 

Twenty-three self-contained single concept physics 
demonstration paclcages were designed and constructed at Lamar 
university (Texas) • Each package was available for loan to 
pre-college science instructors in southeastern Texas in the spring 
and summer of 1987 • During the spring, three high school physics 
teachers used the demcnst rat ions and provided evaluations that 
resulted in minor modifications in them. In the fall, five schools 
participated* Follow-up visits to the teachers who used the 
demonstrations revealed that some teachers needed both extensive help 
with the experiments an<? a broader conceptual base. The project 
continues by Lamar University with the addition of demonstrations to 
the lending library and increased school participation • A primary 
project focus is the establishment of communication with pre-college 
teachers in need of help but reluctant to seek it» A sheet for each 
of the demonstration packages provides a statement of the concepts 
illustrated, a description of the package, and suggested activites. 
(KSE) 
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MSCU/ERiC Model Programs inventory Project 



The AASCU/ERIC Model Programs Inventory Is a two-year project seeking 
to establish and test a model system for collecting and disseminating 
information on model programs at AASCU-member institutions — 375 of the 
public four-year colleges and universities in the United States. 

The four objectives of the project are: 

o To increase the information on model programs available to 
ail institutions through the ERIC system 

o To encourage the use of the ERIC system by AASCU 
institutions 

o To improve AASCU's ability to know about, and share 
information on, activities at member institutions, and 

o To test a model for collaboration with ERIC that other national 
organizations might adopt. 



The AASCU/ERIC Mode! Programs Inventory Project is funded with a grant 
from the Fund for the Improvement of Postsecondary Education to the 
American Association of State Colleges and Universities, in collaboration 
with the ERIC Clearinghouse on Higher Education at The George 
Washington University. 
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Technical Desczlption o£ Project and Results 



In accordance vlth the proposed goals of this project, 
tventy three physics demonstration packages have been 
designed, constructed and assembled into a **lendlng library". 
This library Is housed and maintained In the physics building 
at Lamar University. Each package Is complete in every detail 
and ready to use with no additional equipment needed. A liFt 
of the demonstrations available, a description of each 
demonstration package, and a copy oc the letter sent to the 
pre-college physics teachers and some selected physical 
science teachers In the South-east Texas area follows. 
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PARI tl-SUMMARV OF COMPLETED PROJECT (FOR fUBUC USE} 



During the period o£ the grant, the principal 
investigator designed and constructed twenty three aelE- 
contalned, single concept physics demonstration packages. 
Bach package vas available to be checked out by pre-co liege 
science teachers in Southeast Texas, Workshops on the use o£ 
the demonstrations vere provided in the Spring and summer o£ 
1987. 

During the Spring o£ 1987, the demonstrations vere used 
by three high school physics teachers with whom the 
principal investigator Is well acquainted. These teachers 
provided evaluations oE the program which led to minor 
modl€ications. 

During the Fall 1987 semester, five schools 
participated. Packages were delivered by either the' principal 
investigator or a student assistant and then picked up in one 
week. 

The principal investigator made follow up visits to all 
participating teachers. As a result of these visits, he 
discovered some teachers who needed intensive help not only 
with the demonstration packages, but a broader base of 
concepts . 

The project will be continued by Lamar University. 
Demonstrations will be added to the library. Participation 
will be increased, h main focus of the project will be the 
establishment of communication vith pre-college teachers in 
need of help, but reluctant to seek it. 
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The ScKe- Swft KW i f*! Uwmwty SdmheM Tewii 



August 27, 1987 



Dear Physics Educator, 

This is an invitation to make use of the Lamar 
University "Lending Library of Physics Demonstrations". . 
I have enclosed a list of the demonstrations available, 
along with a packet which includes a brief description 
of each demonstration. 

If you see anything that you can use in your physics 
or physical science classes, please call and have a 
demonstration package sent out to you. Each package is 
complete down to the last detail - you do not have to 
worry about searching for any auxiliary equipment. There 
is absolutely no charge for this service. It is made 
possible through a grant from the National Science 
Foundation. The demonstration packages will be delivered 
and picked up each Friday afternoon starting September 4. 
There is no charge for this service either. If this is 
not a convenient time for you to receive the demonstrations, 
you can make arrangements to pick them up at the Lamar 
University Physics Building at your convenience. 

Each demonstration package may be kept for one week 
(we suggest you try out most of the demonstrations yourself 
before you use them in class). We will not limit the 
number of packages (within reason) that may be checked out 
at one time unless the demand becomes too great. 

I have already made duplicate copies of some packages, 
for which I anticipate heavy demand, and will continue to do 
so as conditions dictate. If you want to illustrate a 
concept for which I have no demonstration, let me know. I 
want to add to the holdings of the "Library". 

As you use these demonstrations, you may discover that 
many are so simple that you could duplicate them yourself and 
start your own collection. I hope so! Let me know if I can 
ever help you locate anything you need. 
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Finally, feel free to call on me for advice or suggest 
ions at anytime. I look forward to working with you in the 
interest of Physics Education in our Community. 

Your colleague, 



Oc^ — 

Joe Pizzo 

Professor of Physics 



Usage 



The preceding letter, package list, and desonstratlon 
descriptions vere sent to tventy tvo pre-college teachers, on 
August 27, 1987. Five teachers chose to participate during 
the Fall, 19«7 aeaester. It is the opinion o£ the principal 
investigator that participation can and vill be increased by 
£ollov up letters and personal contact. 

K list o£ participating schools and package 
distribution £ollovs on the next page. The location o£ the 
schools and their approximate distance from Lanar is given 
he low. 



ScbfiftI City Diatj. irsm Lasaz. 

Stephen P.Austin Port Arthur 10 ailes 

High School (SFA) 



Westbrook High Beauaont 10 ailes 



School 



Port Neches-Oioves 
High School (PNG) 



Port Neches 



15 Biles 



High Island 
High School 



High Island 



40 miles 



Lunberton 

Intersediate School 



Lumbarton 



20 Biles 
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DEMONSTRATION PACKAGES 

9/11-9/18 9/18-9/25 9/25-10/2 



Ambient Noise Resonators 

Analysis of Sound ^ 

Artificial Sunset ^ 
Bed of Nails 



Center of Mass SPA ** 

Curved Space 

Diffraction _ 

Gumby Ride f^^^ 

Interference 

Low Temperature Effects ^ _ 

Mudil inger 1 _ _ „_ "!!!™-- 

Mudslinger 2 

Newtonian Gravity ^ 

Non-Inertial Ref. Frame 

Polarisation: Scattering 

Polarized Light 

Rotating Platform ^ 

Scattering ^ _ ^ 

Singing Sewer Pipes 

Spectra _ 

Standing Waves on a Rope 

- Ablecloth "Trick" 1 "f^*^*^^'^^ 

" "l^ 

Tablecloth "Trick" 2 ^ 

Vibrating Membrane 



DEMONSTRATION PACKAQES 

10/2-10/9 10/9-10/16 lO/lG-10/23 

Ambient Noise Resonators 
Analysis of Sound 
Artificial Sunset 



Bed of Nails PNe 
Center of Mass PNG 
Curved Space 
Di f fraction 

Gumby Ride PNG 
Inter ference 



Low Temperature Effects 



Mudslinger 1 



Mudslinger 2 



Newtonian Gravity SFA 

Non-Inertial Ref. Frame SPA ^ 



Polarization: Scattering 



Polarized Light 



Rotating Platform 



Scattering 



Singing Sewer Pipes 



Spectra 



Standing Maves on a Rope 
Tablecloth "Trick" 1 



Tablecloth "Trick" 2 



Vibrating Membrane 
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DEMONSTRATION PACKAGES 

1 0/23- 1 0/30 1 0/30- 11/6 11 /S- 11/13 

Ambient Noise Resonators 
Analysis of Sound 
Artificial Sunset 

?S_!LI!!ii! 

Center of Ma&s 

Curved Space PNG ^ 

Di f fraction 

^^/jdki?L 

Inter ference 

Low Temperature Effects 

Mudslinger 1 

Mudsl i nger 2 

Newtonian Gravity PNG Htjk^ijjl 

Non-Inertial Ref. Frame PNG W^U^Liwi 

Polarization: Scattering 
Polarized Light 

Rotating Platform PNG 

Scattering 

Singing Sewer Pipes 

Spectra 

Standing Waves on a Rope 
Tablecloth "Trick" 1 
Tablecloth "Trick" 2 
Vibrating Membrane 



L.ERJC 



DEMONSTRATION PACKAGES 

11/13-11/20 11/20-11/25 11/25-12/4 

.Ambient Noise Resonators 
Analysis of Sound 

Bu^^klllfr ^ 

Bed of Nails 
Center of Mass 

Curved Space IH/fiHt^W^ 

Di f fraction 

Qumby Ride 

Inter ference 

Low Temperature Effects 

Mudslinger I 

Mudslinger 2 

Newtonian Gravity H.^ls(*»J 
Non-Inertial Ref. Fr ame 
Polarizations Scattering 

Polarized Light l^»^"Xs\^A 

Rotating Platform 

Scattering 

Singing Sewer Pipes 

Spectra 

Standing Waves on a Rope 
Tablecloth "Trick" 1 
Tablecloth "Trick" 2 
Vibrating Membrane 



DEMONSTRATION PACKAGES 

12/4-^12/11 

Afl^ient Noise Resonators 
Analysis of Sound 

Artificial Sunset l^v^Lertoisi 

Bed of Nails 

Center of Mass 

Curved Space 

Diffraction 

Gumby Ride 



Inter verence 



Low Temperature Effects 



Mudslinger 1 



Mudslinger 2 



Newtonian Gravity 



Non-Inert ial Ref. Frame 



Pol ar i z at i on s Sc at t er i ng 



Polarised Light 



Rotating Platform 



Scattering 



Singing Sewer Pipes 



Spectra 



Standing Maves on a Rope 



Tablecloth "Trick" 1 



Tablecloth "Trick" 2 
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Vibrating Membrane 



ERIC 



significance o£ the Project 

While the nuaber of E^cticl^nts vas saall, it is felt 
that the xeanlts are 8i9nifi€^nt; and the project is one that 
could be eaulated by aany colleges and universities. 

The original goal of the project was to supply pre- 
collega teachers vith ready to us^ physics deaonstratlons to 
enhance the traditional delivery of science education by 
lectuce and laboratory. That purpose is certainly served. In 
fact two experienced educators vho have used the packages 
have copied aany of the deaonstrations and are nov building 
their ovn library, 

Hovever, the main significance of the project is one 
that vas not fully anticipated. Three pre-college teachers of 
physics have used the deaonstration ^ckages as an "excuse** 
to open a dialogue vith the principal investigator and reveal 
their lack of preparation in [^ysics. ( The best background 
among the three is two seaeaters of algebra based physics.) 
Why the Boards of Education should allov such situations to 
exist is not of iBaediate concern to the principal 
Investigator. The main objective at this tlsM is to offer 
every possible assistance In addition to the deaonstration 
packages. The principal investigator has even been asked by 
two teachers to take over one of their classes vhile they 
observed. 

The significant point is that without the deaonstratlon 
packages as a focus. It vould not have l^en easy for these 
teachers to identify theaselves and take the principal 
Investigator into their confidence. While either delivering 
the packages hiaself or asking follow up visits, the college 
teacher has the opportunity to interact vith the pre-college 
teacher in a vay tha;; is neither intiaidatlng nor 
patronising. 

It is the opinion of this idvestlgator that the 
availability of pre packaged deRonstrations offers an 
excellent opportunity to open lines of coaaunlcation vith the 
pre-college teachers In the area. 
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DlsseBlnatlon o£ Results 



In order to share the results o£ this project vlth as aany 
educators as possible, the principal Investigator has aade 
several presentations to science teachers at both the 
national and regional levels s 



1. " Demonstrations to Go a workshop presented to the 
Science Teacher Association o£ Texas regional conference. 
In BeauBont, Texas, April 25, 1987 « 

2. * A Lending Library o£ Physics Deaonstratlons - k Pilot 
Project *>, a presentation to the Aaerlcan Association o£ 
Physics Teachers national meeting In Boxenan Hontana, June 
17, 1307. 

3. " A Lending Library of Physics Denonstratlons ",8 
presentation to the Conference on the Advanceaent of Science 
Teaching In San Antonio, Texas, November 21, 1987. 

4. ** Deaos to <3o **, an Invited paper to be presented to the 
national meeting of the American Association of Physics 
Teachers In Xthlca, Mev York, June, 1988. 

5. The principal Investigator has been Invited by the Region 
XI IX Education Service Center to present a vorkshop for the 
Austin area Physics teachers. Date of presentation vlll be 
June 30, 1988. 
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Futuire Directions 



The physics depactnent at lianar University vill continue 
the support of the project by supplying equipaent, student 
assistance and transportation. 

The principal investigator plans to extend the project 
in the following vays: 

1. After using the desonst rat ions from Lanar's library, 
teachers vill be offered encourageaent and assistance 
in constructing their ovn library of deaonstrations • 

2. Ideas for nev deaonstrations vill be solicited froa 
pre~college teachers and added to the Laaar library. 

3. Deaonstrations vill be cross referenced by topic. 

4. Video tapes vill be aade, shoving the principal 
investigator setting up and using each deaonstration 
package. Upon request, a copy of the tape vill be 
available vith the deaonstration package. 

5. The principal investigator vill continue to use the 
** car rot" of the deaonstration packages to seek out 
and vork vith those teachers vhose physics 
background is Inadequate. 
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AMBiEHT NOISE RESONATOR 



CONCEPTS iLLUSTRATED 
1. STANPINU WAVES 
2. SPEEO OF SOUND IN AIR 
3. FREQUENCY SPECTRUM OF NOISE 

DESCRIPTION OF PACKAGE 
1. EIGHT 1 1/2 INCH PVC PIPES OF DIFFERENT LENGTH 

2. ONE PADDLE 

SUGGESTED ACTIVITIES 
1. PLACE YOUR EAR CLOSE TO EACH PIPE AMD LISTEN 
TO THE TONE. EACH ONE REINFORCES A NOTE OF 
THE SCALE TWO OCTAVES BELOW "MIDDLE C". 
2. STRIKE THE PIPES WITH THE PADDLE. 
TRY TO PLAY A "SONG", 
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AHALVSIS OF SOUND 



C0HCEPT5 ILLUSTRflTFn 

1. SOUND WAVES 

2. HARMONIC COMBINATION 

DESCRIPTION OF PflCKflr.F 
1. FOURIER SYNTHESIZER 

2. OSCILLOSCOPE 
3. MICROPHONE 

4. WIRES 
5. SPEAKER 

SUGGESTED flCTWITIFt; 

1. USE FOURIER SYNTHESIZER TO SHOW FIRST, 
SECOND, AHO THIRD HARMONICS OH THE OSCILLO- 
SCOPE. LISTEN TO THEM. SHOW HOW FREQUENCY IS 

INDIHATED OH THE OSCILLOSCOPE. 

2. SHOW iBIHATION OF HARMONICS OH THE 
OSCILLOSCOPt. i^OIHT OUT THAT THE COMBINATIONS 

ALL HAVE THE FREOUENCV OF THE FUNDAMENTAL. 
LISTEN TO THE DIFFERENT OUALITV OF EACH COMBI- 
NATION, 

3. LET THE STUDENTS USE THE MICROPHONE TO SEE 
THE HARMONIC COMBINATIONS FROM THE VOICE. 
(VOWEL SOUNDS SUCH AS 0 AND 1 CAN HAVE A 

RELATIVELY SIMPLE HARMONIC CONTENT) 

4. HAVE THE STUDENTS BRING MUSICAL INSTRUMENTS 
TO SCHOOL IN ORDER TO ANALYZE THE SOUND. 
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ARTIFICIAL SUNSET 



■CONCEPTS ILLUgTRflTirn 

1. SCATTERING 

2. WHITE LIGHT COMPOSED OF RED, GREEN, AND BLUE 
3. FREOUENCV DEPENDENCE OF SCATTERING 

DESCRIPTION OF PACKAGE 
1. PLASTIC TANK WITH FLAT SIDES 

2. "SUN SLIDE" 

3. ONE BOTTLE OF 1 NORMAL HCL ^ 
4. ONE BOTTLE OF SODIUM THIOSULFATE SOLUTION 

5. ONE GRADUATED CVLIHDER 
6. TWO BEAKERS 
7. SLIDE PROJECTOR 



SUGGESTED ACTIVITIES 
1. SHOW THAT AS SCATTERING INCREASES, A BEAM 
OF WHITE LIGHT WILL LOSE BLUE AND GREEN, 
RESULTING IN THE TRANSMISSION OF RED 
2. COMPARE THIS TO A SETTING SUN 
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BED OF NAILS 



COHCEPTS ILLUSTRATED 
1. PRESSURE IS INVERSELY RELATED TO THE 
AREA OVER WHICH A FORCE IS APPLIED 

DESCRIPTION OF PACKAGE 
1. BED OF NAILS SUFFICIENT FOR COVERAGE 
BY THE AVERAGE BACK OR BUTT 
2. SAFETY LID 

3. "PRESSURE TESTER" 

4. CALIBRATED WEIGHTS 

5. SCALES 
6. PLATFORM FOR SCALES 



SUGGESTED ACTIUITIFc 



1. LIE ACROSS OR SIT ON THE BED OF NAILS TO 
SHOW THAT THE PRESSURE IS NOT 
SUFFICIENT TO CAUSE PAIN 

2. USE THE "PRESSURE TESTER" TO FIND THE 

AMOUNT OF PRESSURE THAT IS 
UNCOMFORTABLE 

3. MAKE SOME SEMI-aUANTITATIVE ESTIMATF<^ 
OF PRESSURE EXPERIENCED ON THE BED 

OF NAILS CIN UNITS OF NEWTONS PER NA^L) 
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CENTER OF MASS 



CONCEPTS ILLUSTRATED 
1. BALANCED TOROUES 
2. CENTER OF MASS 

DESCRlPTiOM OF PACKAGE 
1. "CUT OUT" OF THE STATE OF TEXAS 
2. SUPPORT FROM WHICH TO SUSPEND "CUT OUT" 

3. PLUMB-BC#e 
4. SCALE CREADING IN NEWTONSl 
5. PLANK C2 M LONG BV L5 CM WIDE} 
6. PLATFORMS TO SUPPORT EACH END OF PLANK 

SUGGESTED ACTIVITIES 

1. SUSPEND THE STATE OF TEXAS BV TWO POINTS 
fONE AT A TIMEl AND DETERMINE THE GEOGRAPHICAL 

CENTER OF TEXAS. 
2. PLACE A STUDENT ON THE PLANK. SUPPORTED AT 
HEAD AND FOOT. READ THE FORCE HOLDING UP ONE 
END. USE METHOD OF BALANCED TOROlfES TO FIND 
THE CENTER OF MASS OF THE STUDENT. 
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CURVED SPACE 



CONCEPTS ILLUSTRATgP 
1. EINSTEIN'S MODEL OF GRAVITV 
a. SCATTERING BY AN ATTRACTIVE POTENTIAL 
A.I RELATION BETWEEN IMPACT PARAMETER AND ORBIT 
B.l RELATION BETWEEN KINETIC ENERGY AND ORBIT 

DESCRIPTION OF PACKAGE 
1. A SECTION (O.BM HEIGHT} OF A LAfc^GE DIAMETER 
CYLINDRICAL TUBE (SONOTUBE) 

2. ONE PIECE OF 2-WAY STRETCH FABRIC 

3. ONE LARGE ELASTIC BAND 
4. ONE SHOT-PUT 
5. TWO SMALL BALLS 

SUGGESTED ACTIVITY 
1. USE ELASTIC TO HOLD STRETCH FABRIC TIGHTLY 

OVER TUBE 

2. ROLL BALL ACROSS THE FLAT SPACE AND WATCH IT 

FOLLOW A STRAIGHT LINE 

3. PLACE SHOT-PUT IN CENTER OF FABRIC 

4. ROLL BALL ACROSS "CURVED SPACE" AND WATCH IT 

FOLLOW A CURVED TRAJECTORY 
5. CHANGE THE IMPACT PARAMETER AND INITIAL 
SPEED TO SEE THE EFFECT ON THE ORBIT 
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DIFFRACTION 



CONCEPT S ILLUSTRflTFn 

1. DIFFRACTION 
2. COLOR 

DE SCRIPTION OF PflCKflfiF 
1. SMALL BRIGHT LIGHT IN A LARGE FRAME 

2. TRANSFORMER 
3. SEVERAL OBJECTS WITH SMALL APERTURES 

SUGGESTED AGTIUITIFg 

1. LET STUDENTS VIEW THE BRIGHT LIGHT THROUGH 

THE DIFFERENT OBJECTS 

2. HAVE STUDENTS FIND AND BRING OBJECTS FROM 

HOME THAT WILL DIFFRACT LIGHT 
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GUMBV RIDE 



CONCEPTS ILLUSTRATED 

1. FRICTION 

2. CENTRIPETAL FORCE 

DESCRIPTION OF PACKAGE 
1. DRILL 

2. VARIAC 

3. CIRCULAR CAGE 
4. FINGER CLAMPS AND SUPPORTS 

5. GUMBV 

SUGGESTED ACTIVITIES 
1. MOUNT CAGE ON DRILL AND SLOWLY INCREASE 
SPEED WITH UARIAC. PLACE GUMBY OH THE SIDE OF 
THE CAGE (FEET OFF THE FLOOR) WHEN SPEED IS 

SUFFICIENT 
2. REDUCE SPEED AND WATCH GUMBY FALL 
3. REPEAT STEP 1 AND THEN INVERT THE CAGE 

4. REPEAT STEP 2 
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INTERFERENCE- LIGHT 



CONCEPTS ILLUSTRflTCn 
1. INTERFERENCE 

2. COLOR 

DESCRIPTION OF Pfl^KflnF 
1. SODIUM VAPOR LAMP 
2. TWO PIECES OF PLATE GLASS 

3. LASER 

4. DOUBLE SLIT SETS 
5. eUBBLE SOLUTION AND BLOWER 



SUGGESTED flCTiUITIFc; 

1. PUT ONE PIECE OF PLATE GLASS OH TOP OF THE 
OTHER AND ILLUMINATE WITH SODIUM VAPOR LAMP. 
LOOK FOR INTERFERENCE PATTERNS FORMED BV LIGHT 

REFLECTING FROM TOP AND BOTTOM OF AIR GAP. 
2. ILLUMINATE ONE DOUBLE SLIT SET WITH THE LASER 
AND EXAMINE THE INTERFERENCE PATTERN OH A 
DISTANT SCREEN. COMPARE TO THE PATTERN 
FORMED BY THE OTHER SLITS WITH A DIFFERENT 

SEPARATION. 

3i LOOK AT THE COLORS ON A SOAP BUBBLE, THEV 
ARE FORMED WHEN DIFFEREHT FREOUENCIES OF LIGHT 
COMBINE CONSTRUCTIVELY AT DIFFERENT THICKNESS 

OF THE SOAP FILM. 
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MUDSLINGER 



CONCEPTS ILLUSTRATED 
1. INERTIA 

DESCRIPTION QF PACKAGE 
1. ONE DOWEL 
2. ONE PIECE OF SILLV PUTTV 

SUGGESTED ACTIVITIES 
1. STICK THE SILLV PUTTY OH THE END OF THE DOWEL 
WHIP THAT END OF THE DOWEL TO A HIGH 
VELOCITY. STOP THE DOWEL ABRUPTLY AND WATCH 
THE SILLY PUTTY MAINTAIN ITS STATE OF MOTION. 
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NEWTONIAN GRAUITV 



1. NEWTON'S CONCEPT OF GRAVITY AS A FORCE 

a. CENTRIPETAL FORCE 
3. INERTIA 

DESCRIPTION OF Pflnwanir 
1. CIRCULAR PIECE OF PLATE GLASS 
2. TWO AIR PUCKS 
3. SUCTION CUP 
4. BALLOON BLOWER 

SUGGESTED ACTIVITlEc^ 

1. GIVE AIR PUCK A PUSH AND WATCH IT GO IN A 

STRIGHT LINE ACROSS THE PLATE GLASS 

2. GlUE THE OTHER AIR PUCK {ATTACHED TO THE 
STRING ON THE SUCTION CUP» A PUSH AND WATCH 

IT GO IN A CIRCLE 
3. USE THE ANALOGV OF THE SUCTION CUP AS THE 
SUN AND THE AIR PUCK AS THE EARTH TO SHOW 
NEWTON'S IDEA OF GRAVITY AS A "TUG" 
4. NOTE THE IDEA OF INERTIA HERE: THE AIR 
PUCK WILL CONTINUE TO MOVE IN THE SAME 
DIRECTION UNLESS ACTED OH BY A FORCE 
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HOH-IHERTiAL REFERENCE FRAME 



CONCEPTS iimefB^Trn 

„ LAW OF INERTIA 

2. GEHTRIFUGAL FORCE IS A FICTITIOUS FORCE 

* „„^,^„ PESCRIPTinti OF PftcifaBir 

2* milJI »r ™" '*-'»TE GLASS TOP 

2. MINIATURE GUMBV TO RIDE OH THE PLATFORM 

9, AIR PUCK 

I?f LhEN gSL^F^JT" *"™ ATTACHED TO 

IT. WHEN GUHBV IS DIAMETRICALLV OPPOSITE VOU 

2. ASK THE CLASS TO DESCRIBE WHAT HAPPENS FROM 

GUMBV'S POINT OF VIEW. 

OH ^eTlOO^Va^™^^^^^^ ^n^**^ "«"«'HG 
THE AIR PUCK. ASK StSS^xc ^^^^ ^'''TCH 
HAPPENS FRO^HirSrHlR^ JoVT^FTllwr " 
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POLARIZED LIGHT 



CONCEPTS II i.USTRflTEn 
1. POLARIZATION BV SELECTIVE ABSORPTION 

2. OPTICAL ACTIVITY 

3. THREE-DIMENSIONAL VIEWING FROM A FLAT SURFACE 

4. COLOR 

DESCRIPTION OF PflHlfflr.F 

1. LARGE POLAROID OVERLAY FOR LOWER STAGE OF 

OVERHEAD PROJECTOR 

2. SMALL POLAROID IN FRAME FOR TOP OF OVER- 

HEAD PROJECTOR 

3. 3-D POLAROID GLASSES 

4. POLAROSD SUN GLASSES 

5. CELLOPHANE 
6. PLEXIGLASS "STRESS TESTER" 

SUGGESTED flnTIUlTiFc 

1. DEMONSTRATE POLARIZATION BY SELECTIVE ABSORP- 
TION BV USING CROSSED POLARIZERS OH OVERHEAD 

PROJECTOR 

2. SHOW DIRECTIONS OF POLARIZATION OF LENSES 

OF 3-D GLASSES 

3. SHOW DIRECTION OF POLARIZATION OF POLAROID 

SUN GLASSES 

4. USE CELLOPHAHE AND PLEXIGLASS WITH CROSSED 
POLARIZERS TO DEMONSTRATE THE ROTATION OF THE 

PLANE OF POLARIZATION BV OPTICALLY ACTIVE 

MATERIALS 
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POLARIZATION - SCATTERING 



CONCEPTS ILLUSTRATED 
1. SCATTERING 
2. POLARIZATION 

DESCRIPTION OF PACKAGE 
1. LASER 
2. WATER TANK 

3. POWDERED CREAMER 

4. PIECE OF POLAROID 

SUGGESTED ACTIVITIES 
1. SHOW HOW ADDING A SMALL AMOUNT OF POWDER 

INCREASES THE SCATTERING 

2. VIEW THE SCATTERED LIGHT THROUGH A PIECE OF 

POLAROID. ROTATE THE POLAROID. 

3. LOOK AT POLARIZATION OF LIGHT SCATTERED AT 
RIGHT ANGLES OPPOSED TO LIGHT SCATTERED AT 

OTHER ANGLES. 
4. LET STUDENTS GO OUTSIDE AND VIEW THE SKY 

THROUGH THE POLAROID. 
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ROTATING PLATFORN 



1. CONSERVATION OF ROTATIONAL (ANGULAR) NOMENT'IM 
2, VECTOR NATURE OF ROTATIONAL MOMENTUM 

3. ROTATIONAL INERTIA 

DESCRIPTION OF PACKAGE 
1. ROTATING PLATFORM 
2. BICYCLE WHEEL WITH HANDLE 
3. WEIGHTS 



SUGGESTED ACTIVITIES 
1. STAND ON THE ROTATING PLATFORM, SPINNING WITH 
ARMS OUTSTRETCHED. BRING YOUR ARMS DOWN 

TO YOUR SIDE 
2. ACCEPT BICYCLE WHEEL IHANOLE VERTICAL) WHILE 
STANDING ON THE PLATFORM. ROTATE HANDLE 

180 DEGREES 

3. HAVE SOMEONE TRY TO TURN THE PLATFORM WHILE 

YOU STAND ON IT, HOLDING WEIGHTS DOWN AT VOUR 
SIDES; NOW TRY IT WITH ARMS OUTSTRETCHED (STILL 

HOLDING THE WEIGHTS) 
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SCATTERIHG 



CONCEPTS ILLUSTRfiTE9 
1. SCATTERING 
2. COLOR 

DESCRiPTION OF PACKAGE 
1. SLIDE PROJECTOR 
2. "BEAM SLIDE" 
3. AQUARIUM 
4. POWDERED COFFEE CREAMER 
S. WHITE CARDBOARD 



SUGGESTED ACTIVITIES 
1. OBSERVE BEAM FROM THE SIDE WITHOUT AND 
WITH SCATTERING PARTICLES IN THE WATER. 
(NOTE THE COLOR OF THE SCATTERED LIGHT.) 
2. OBSERVE THE TRANSMITTED BEAM BV HOLDING 
A PIECE OF WHITE CARDBOARD IN FRONT OF 
IT. WHY IS IT VELLOW? 
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SINGING SEUEB PIPES 

(HOT AIR RESONATORS) 

CONCEPTS ni USTRATFn 
1. SOUND 
2. STANDING WAVES 
3. BEATS 

DESCRlPTiqu np pacscagf 
1. THREE PVC PIPES (10 CM DIAMETER) OF LENGTHS- 
US CM, 120 CM, 150 CM 
2. TWO MERER BURNERS 
S. GAS HOSES 
4. T-CONNECTOR 
5. PROPANE BOTTLE ADAPTED TO FIT GAS HOSE 

6. INSULATED GLOVES 



SUGGESTED ACTIVITIES 
1. SLOWLV LOWER EACH PIPE OVER A BURNER UNTIL 
THE FLAME IS ABOUT 5 CM INTO THE PIPE. LISTEN 
TO THE TONES PRODUCED. RELATE FREaUENCY TO 

LENGTH OF PIPE. 
2, USING TWO BURNERS, SOUND THE 113 CM PIPE AND 
THE 120 CM PIPE SIMULTAHE0U5LV. THEIR 
FREQUENCIES ARE CLOSE ENOUGH TOGETHER TO 

PRODUCE BEATS. 
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SPECTRA 



CONCEPTS ILLUSTRATED 
1. COLOR 
2. EMISSION LINES 
3. DIFFRACTION 

DESCRIPTION OF PACKAGE 

1. HG "VARO LIGHT" (IN HOUSE! 

2. NA "VARO LIGHT" (IN HOUSE) 

3. LOU PRESSURE NA LAMP (IN HOUSE) 
4. TUNGSTEN FILAMENT BULB (IN HOUSE) 
5. THIRTY CARDBOARD MOUNTED DIFFRACTiOH 

GRATINGS 

. ONE "HIGHER QUALITY" DIFFRACTION GRATING 
7, BICYCLE FENDER SPECTROMETER 
8. MULTI-COLORED OBJECTS 



SUGGESTED flCTIVITIES 

1. EXAMINE THE COLORED OBJECTS UNDER 
EACH TYPE OF iLLUMINATiON. 

2. LOOK AT EACH SOURCE THROUGH A 
DIFFRACTION GRATING. 

3. USE THE SPECTROMETER TO MEASURE 
THE WAVELENGTH OF SOME OF THE 
BRIGHTEST LINES IN THE 
VAPOR SOURCE. 
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STAHDIHG WAUES ON RDP 



CQHCEPT5 ILLUSTRATED 
1. TRAHSVERSE WAVES 
2. STANDING WAVES 

DESCRIPTION OF PACKAGE 
1. SABRE SAW 
2. STAND AND CLAMPS FOR SABRE SAW 
3. WEIGHTS FOR TENSION 
4. VARIAC 
5. STROBE LIGHT 

SUGGESTED ACTIUITIES 
1. SET UP A STANDING WAVE OH THE ROPE BV 
DRIVING THE SABRE SAW AT AN APPROPRIATE 

FREQUENCV 

2. INVESTIGATE THE STANDING WAVE UNDER THE 
STROBE LIGHT IN ORDER TO SEE THE ACTUAL 
DISPLACEMENT OF EACH PART OF THE JUMP ROPE 

AS A FUNCTION OF TIME 
3. USE THE VARIAC TO CHANGE THE FREttUEHCV, THUS 
SHOWING THAT ONLY CERTAIN FREOUENCIES WILL 
RESULT. IN A STANDING WAVE 
4. VARV THE TENSION IN THE ROPE 
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TABLECLOTH TRICK 

CONCEPTS iLLUSTRATED 
^ If INERTIA (MAYBE) 
2. FRACTION CSTATIC AND SLIDING) 
3. ACCELERATION PROPORTIONAL TO FORCE 
FINAL VELOCITV DEPENDS ON TIME OF ACCELERATION 

DESCRIPTION OF PACKAGE 
1. ONE TABLECLOTH CFLOWEREO) 
2. ONE DINNER PLATE 
3. ONE CUP AND SAUCER 
4. ONE GLASS 

SUGGESTED ACTIUITIES 
1. PULL THE TABLECLOTH OUT FROM UNDER THE 
SETTING WITHOUT DISTURBING THE DISHES 
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UIBRATIHG MEMBRANE 



CONCEPTS ILLUSTRflTFn 
1. STAHDIHG WAVES IN TWO DiMEHSiONS 

DESCRIPT;0M of PflCKanF 
1. SPEAKER ENCLOSED IN A GANNISTER 
2. THIN RUBBER MEMBRANE OVER CANHISTER 
3. VARIABLE FREttUEHCV SINE WAVE GENERATOR 

4. AMPLIFIER 
5. STROBE LIGHT 

SUGGESTED flCTiUITIFg 
1. USE AMPLIFIED SINE WAVE THROUGH SPEAKER TO 
DRIVE THE RUBBER MEMBRANE IN FORCED 

OSCILLATIONS. 

2. VARV THE FREOUEHCV UNTIL THE MEMBRANE 
ACHIEVES A LARGE RESPONSE, AT THIS POIHT, A 
STANDING WAVE HAS BEEN SET UP. 
3. INVESTIGATE THE BEHAVIOR OF ALL PARTS OF THE 

MEMBRANE UNDER A STROBE LIGHT. TRV TO 
IDEHTIFV NODAL LINES. IN SOME MODES THEY WILL BE 
CIRCLES; IN OTHER MODES THEV WILL BE STRAIGHT 

LINES. 

4. FIND AS MAHV DIFFERENT STANDING WAVE MODES 

AS VOU CAN. 
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WEIGHT IN NEWTONS 



CQNCEPTg ILLUgTRATCn 

1. S.i. UNIT OF FORCE 

2. WEIGHT IS A FORCE 

DESCRIPTION OF PACKAGE 
1. BATHROOM SCALE REAPING IN HEWTOHS 

2, A IN WEIGHT 

3. A ION WEIGHT 

4. A BOX FILLED WITH WEIGHTS 

SUGGESTED ACTIVITIES 
1. ASK WHAT A POUND IS 
2. PASS AROUND THE IN AND ION WEIGHTS 
3. ASK EACH STUDENT TO ESTIMATE THEIR WEIGHT 

IN NEWTONS 

4. USE SCALES TO MEASURE WEIGHT IN NEWTONS 
5. HAVE STUDENTS LIFT THE BOX OF WEIGHTS 
A.) ASK SOME STUDENT FOR ESTIMATE 

IN POUNDS 

B.) ASK OTHER STUDENTS FOR ESTIMATE IN NEWTONS 

C.) CHECK THE ANSWERS 



NOTE: THESE SCALES ARE NOT ACCURATE FOR SMALL 

WEIGHTS CLESS THAN 100N) 
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